Stress echocardiography using transesophageal atrial pacing in rats.
Echocardiography is increasingly used for noninvasive evaluation of cardiac function and morphology in small animal models of cardiovascular diseases. The aims of this study were to develop a simple method for stress echocardiography in rats and to evaluate left ventricular function of the postinfarct remodeling heart during stress induced by rapid atrial pacing. Myocardial infarction (MI) was induced in rats by ligation of left coronary artery. Rats with 3 week-old MI (n = 9) and sham operation (n = 7) were examined with transthoracic echocardiography during stress induced by transesophageal pacing. The stress protocol consisted of examinations at baseline; during 2 different pacing rates, at 360 and 600 bpm; and during recovery. Systolic blood pressure was measured at each step. Stroke volume decreased at pacing with 600 bpm in both groups compared with baseline and to pacing at 360 bpm (sham group, 0.15 +/- 0.01 vs 0.24 +/- 0.02 mL; MI group, 0.13 +/- 0.01 vs 0.31 +/- 0.02 mL, P <.05). Cardiac index increased at 360 bpm pacing compared with baseline and remained constant at the higher pacing rate in the sham-operated rats (246 +/- 34 vs 192 +/- 25 mL/kg, P <.05). In the MI rats, cardiac index decreased at 600 bpm pacing compared with baseline (195 +/- 9 vs 235 +/- 15 mL/kg, P <.01). Systolic blood pressure did not change during the stress protocol in the groups. Stress echocardiography induced by transesophageal pacing in rats is a feasible and simple method for evaluation of left ventricular function. This method may be useful for noninvasive evaluation of left ventricular function under stress conditions in small animal models of heart diseases.